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February 11, 1982

Dr. David Boris
Florida Institute .of Phosphate Research ;
P. 0. Box 877
Bartow, Florida 33830 . j

Dr. David Boris: ::

Enclosed Is the data pertaining to the Institutes new bulldinq. I f;
we may be of further help to you concerning this matter, please fee;l-
free to contact me. ;'

Sincerely,

Ha'rlan
Public Health Physicist III

10517212



POLK COUNTY HEALTH DEPARTMENT

FIELD REPORT ON Florida Institute of Phosphate Research

TOWN VISITED State Road 60, Bartow, Florida DATE

OWNER OF PROPERTY PERSON SEEN

BY WHOM Norman M. Gllley; James W. Nail TIME SPENT

REASON FOR VISIT

REPORT: As requested by Dr. David Boris, sollj.samples were taken of the clay-sand
mix utilized for the foundation of the new Institute building. Since the original
soil strata did not adequately meet compaction specification, soils located on the
north boundary of the site were utilized. This clay-sand mixture did meetithe re-
quired compaction specification. :

; '|
!' ' • • !

The building site was measured by calibrated scintillation rate meter,: .Ludlum 12S,
both before and after the soil mixture was movedj Into the foundation area. The ori-
ginal exposure rate was found to be approximately 12 mlcroR/hour gamma exposure at a
height of 3 feet. The rate rose to approximately 27 mlcroR/hour within the founda-
tion area after back f i l l i n g with the new soils.; I ': .

• j • " | •

Radon flux levels were measured by the charcoal banister technique. Mean flux rate
was 5.53 pCI/m2, sec for a sample size of 21 measurements with a standard deviation
of 1.89 pCI/m2.second. The flux ranged from 1,8J» to 9.!03 within :thts. sampling group.
Flux measurements were made on the original soil;strata with a mean flux of 2.02
pCI/m2.sec.; standard deviation -0.97, ranging from 0.6 to 3-9 pCl/m2.sec.

! 1

The Radlum-226 content of the original soils were measured by the Radonj Emanation
Techlnque. (see enclosed table) . ! ! '

A comparison with another parcel of property may-be drawn from the following table:
(Please note that control technologies were utlljtzed In the construction of the
building.) i
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FLORIDA INSTITUTE

Soil Radium

Rnflux

Gamma Exposure

Indoor WL

Before Addition
of Clay-Sand Mix

4.81 pCI/gram
SD(N-I) 0.59

2.02 pCI/m2sec
SD(N-1) 0.97

12 uR/hr

Not applicable

After Addition
of Clay-Sand Mix

5.6, 12.8, 13.1 S
16.6 pCI/gram

\

5.53 pCI/m2sec
SD (N-1) - 1.89

27 uR/hr

Not applicable

Comparison Site

15.8 pCI/gram
SD (N-1) =1.55

S.kk pCI/m2sec
SD (N-1) 2.51

25 uR/hr

0.019 WL
SD (N-1) 0.00.14



SOIL CORE SAMPLES* (0-6') Ra 226 IN pCI/gram

B
(each Interval tested)

0 - I1 ....... 4.9 + .1*
1 - 21 ..... . . k.2 + .1
2 - 3 ' ....... 5.3 ± .1
3 - V ....... l».B + .1
* - 5' . ; . ... 4 .'9 ± .1
5 - 6 ' ..... . . 5.7 + .2

A (composite) . . . . . . . 5.^ +_ . 1

B ........ ..... 4.7 + .1

C . . ........... l».3' ± .1

D ............. 5.A ± .1

The follwolng cores were taken from undl strubed soil on the north
side of Highway 60.

E ............. 3.8 + .1

F ..... . , ...... 2.6 +_ .1

G . . . .......... 2.3 i .1

The follwolng samples are not cores. They were taken from the spoil
bank used for f i l l for the foundation. ;

A1 ............. It. 8 + .2 I !

B1 ......... .... 13- *» +. .2

C1. ............ 16.3 + .2

D1 ............. 5.2 + .1

*Counttng error ' |
tCore samples A,B,C,D,L° were taken before addition of f i l l from spjoll bank.









POLK COUNTY HEALTH DEPARTMENT

FIELD REPORT ON Florida Institute of Phosphate Research

TOWN VISIT-EB State Road 60, Bartow, Florida DATE

OWNER OF PROPERTY

BY WHOM N.M. Gil ley / J. W. Nail

PERSON SEEN

TIME SPENT

REASON FOR VISIT

REPORT: As requested by Dr. Davfd Boris, soil samples were taken of the clay-sand
m!x utilized for the foundation of the new Institute building. Since the original :
soil strata did not adequately meet compaction specification, soils located on the
north boundry of the site were utilized. This clay-sand mixture did meet the re-
quired compaction specification.

. i
The building site was measured by calibrated scintillation rate meter, Ludlum 12S,
both before and after the soil mixture was moved Into the foundation area. The ori-
ginal exposure rate was found to be approximately 12 mlcroR/hour gamma exposure at a
height of 3 feet. The rate rose to approximately 27 mtcroR/hour within the founda-
tion area after back f i l l i n g with the new soils. .

Radon flux levels were measured by the charcoal canister technique. Mean flux rate
was 5-53 pCI/m2.sec for a sample size of 21 measurements with a .standard deviation
~itt̂ tseig*fctep̂ - of 1.89 pC I /m2- second. The flux ranged from 1.84 to 9.03 within
this sampling group. Flux measurements were made on the original soil strata with
a mean flux of 2.02 pCi/m2- sec. =h - 0.97, ranging from 0.6 to 3-9 pCI/m2-sec.'

The Radlum-226 content of the original soils were measured by/ehernlcal
-and., electronl c -doteG-t4ofv-0-f_the— radon daughters". ^-The- mean .radium content was
pCl/gram, standard deviation tfJEtgwetgRt̂  of 0.59. Theof 0.59. The new foundation material
was measured by gamma spectroscopy methodology and .resuTted In if Ind'Jngs of 12.8,
13.1,, 16.6 and 5;8:"pCI/gram for four different samp/1 es taken from -the. >ol 1 s utilized
for the new foundation. The gamma spec-trophy method was utilized to expedite analysis
.since the other : methodology requires a time frame of four weeks per sample./

A comparison with another parcel of property may be drawn from the following table:
(Please note that control technologies were utilized In the construction of the
bul Idlng.)
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Soli Radium

Rnflux •••»

Gamma Exposure

Indoor WL

Florida Institute

Before tU;lw After_ _ ^
0 f dl̂ -SK"!! Mi/

A. 81 pCI/gram 5.6,12.8,13-1 6
SD(N-1) 0.59 16.6 pCI/gram

2.02 pCl/m2sec 5.53 pCl/m2sec
SD (N-1) 0.97 SD (N-1) • 1.89

12 uR/hr 27 uR/hr

Not applicable Not applicable

Comparison Site

15.8 pCI/gram
SD (N-1) - 1.55

5.M pCl/m2sec
SD (N-1) 2.51

25 uR/hr

0.019 WL
SD (N-1) 0.0014



DATE 7 October!]
SYSTEM EFF;0 .206. CPM/PCI

RADON f l l l X DATA MIF f I.

Polk County Hen It. h Depart men
Radiological Health Sec l i o n

Deployed by__NJU3/JWN
Ret r ieved by " [•__ ___

An. l l y / i ' J l iy .NMG

pCi/m2 sec

SAMPLE LOCATION

Dr. David Boris

Fla. Institute of

Phosphate Research

CANISTtR
WJMBFR

A

1

56

*8

66

18

13

F139

33

121

19

5*

63

161

73

75

52

60

F110

51

*3

77

DAIf '\\V.\
START r:JOP . RFAf)

5 Oct. 7 Oct. 7 Oct.

12:30 9:00 12:'31

12:30 9:30 12:53

12:30 9:00 /" 13:37

12:.35 9:00 11:08

12:35 9:03 13:08

12:35 9:03 13:A8

12:37 9:03 13:26

12:37 9:03 13:1*

12:37 9=05 11:20

12:38 9:05 . 12:^2

I?.:*! 9:05 1*:*9

12:*1 9=05 1*:19

12:*3 9:00 U:39

12:^3 9:00 1/»:09

12:^5 9:00 13:58

'•2:1*5 9;00 U:29

12:*5 9:03 15:29

12:*7 9:03 15:19

12:^5 9:03 15:09

12:50 9:05 15:39

12:50 9:05 15:*9

MET CPM

1077.0

*3'*.̂  .

1372. A

573.3

139^.2

1333-6

1'020.8

12't1.7

1*19.7

126^.6

1216.1

1152.2

2091.*

563.1

1562.2

1629.7

1685.0

1205.7

17*5.0

2031.2

1072.5

222
Rn FLUX

'*.56

1.8*

5.86

2.*0

5.93

5.70

*.35 .

5.29

5.95

5.36

5-2*

*.95

9.03

2,'*2

6.72

7.03

7.31

5.23

7.56

8.83

*.6?

REMARKS

X = 5.53 pCI/m2sec SD (N-l) = 1.89
Range 1.8* to 9^03 pCi/m2 sec.





SOIL CORE SAMPLESf(0-6r) Ra 226 IN pd/g>

L (each interval tested)

0 - 1 ' 4.9 + .1*
1 - 2' . 4.2 +_ .1
2 - 3 ' ' . 5.3 + • .1
3 - A' . 4.8 + .1
4 - 5 ' 4.9 + .1
5 - 6 ' 5.7 + .2

A (composite) 5.4 +_ .1 -

B 4.7 + .1

C . . 4.3 i .1

D 5.4 + .1

The following cores were taken from undisturbed soil on the north
side of Highway 60.

E 3.8 + .1

F . . . . . . . . . . . . . 2.6 + .1

G . . . . . 2.3 i .1

The following samples are not cores. They were taken from the spoil
bank used for f i l l for the foundation.

A1. 11.8 + .2

B1 13.4 + .2

C1 16.3 + .2

•D1-.- 5-2 + .1

^Counting error



V1-
N - OO* 3O' 00 " - £ LEGAL DESCRIPTION

T« SOUTHEAST CORNFI* OP SECTION t. TOWNSHIP
. 90S, RANGE z«E. Poi-K COUNTY. FLORIDA, THENCE H-oo*3o'
i oo"'C. ALONG THE EAST LINE OF SAID SECTION i. A OISTAMCE

OF *f£.3o FEET TO THE SOUTH RICHT'O^'VAY LINE Of $TATC
1 ROAD NO. 40. THCNCE H-»»* *t' 00' '-* AUM& 1A1& SOUTH R1CH7-
• OF-VAT LINI iro*.o« FEET TO THE POINT OF BCAINNINC, THCHCC

CONTINUE NORTH «t**»'oo''-* ALONG SAID SOUTH RIGHT-OF-WAY

*oo.« FEET, TMCKCE NORTH ••*,«i rtET TO THE POIMT OF «e-

/\
/

"6 3 ^6 5'

-••Jfr-"y1,."-' \ \ IML , . JSlt

• r



TABLE 3.3-1

SUMMARY OF RADIOLOGICAL CHARACTERISTICS

OF VARIOUS LAND TYPES - POLK COUNTY

to
I

Surface Soil (0-0. 3>) Ra

(pCi/g)

Land Type N Mean ( range

Unaltered 20 0.6(0.1-3.8)

Unmined 2 3.2(2.5-4.1)

Radioactive .

Fill

Tailings 20 3.2(0.4-9.2)

All 73 5.0(0.8-35.3)
a)

Overburden

Capped and 6 6.8(3.3-14.6)

Mixed Claysb>

Debris 18 9.5(3.4-23.3)

N = Number of sites in sunnary

Means are geonetric means of average values

a) Overburden category includes reclaimed

overburden

Soil Core (0-1. 8m) Ra Gamma Level Radon Flux

(pCi/g) 0«R/h) (pCi/m2.s)

N Mean (range) N Mean (range) • Mean (range)

18 0.4(0.2-3.1) 9 5(4-7) 17 0 .2(<0 . 1-1 .7 )

2 2.2(1.1-4.4) 1 9 2 1.3(0.6-2.8)

16 3.1(0.5-8.7) 11 11(6-16) 19 0.7«0.1-2.7)

24 5.3(1.0-23.1) 16 13(7-33) 27 1.5«0. 1-12.8)
X

V

6 7.4(2.8-18.3) 6 17(11-24) 6 1.6(0.3-7.2)

18 7.3(3.1-24.7) 8 22(11-54) IS 4.2(1.7-13.7)

for N sites of indicated land type

overburden piles and sand-fill reclamations capped with

b) Clay category includes settled clays areas capped with overburden and/or tailings and clay-sand mixtures capped with

overburden
.

SOURCE: ROESSLER, 1978





SOIL CORE SAMPLES (0-6') Ra 226 IN pCI/g

R
(each Interval tested)

0 - T 4.9 + .1
1 - 2 ' 4.2 + .1
2 - 3 ' 5.3 + .1
3 - 4' 4.8 + .1
4 - 5 ' 4.9 + .1
5 - 6 ' 5.7 + .2

A (composite) 5.4 +^ .1

B . 4.7 + .1

C . . . . 4.3 + .1

D . . . 5.4 + .1

The following cores were taken from undisturbed soil on the north
side of Highway 60.

E 3.8 + .1

F 2.6 + .1

G 2.3 + .1

The following samples are not cores. They were taken from the spoil
bank used for f i l l for the foundation.

A1 11.8 + .2

B1 13.4 + .2

C' 16.3 + .2

D1 5-2 + .1



SOIL CORE SAMPLES (0-61) Ra 226 IN pCI/g

LB (each Interval tested)

0 - 1 ' ; j 4.9 + .1*
1 - 2 ' 4.2 +_ .1
2 - 3 ' 5.3 + .1
3 - 4 ' 4.8 + .1
4 -,5' 4.9 + .1
5 - 6 ' 5.7 + .2

A (composite) 5.4 HH .1

B 4.7 + .1

C . 4.3 + .1

D 5.4^.1

The following cores were taken from undisturbed soil on the north
side of Highway 60.

E . . 3.8 + .1

F 2.6 + . 1

G - . 2.3 +..1

j

The following samples are not cores. They were taken from the spoil
bank used for f i l l for the foundation.

A1 11.8 + .2

B1 13.4 +_ .2

C1 • . 16.3 + .2

D1 5-2 + .1





DATE 7 October 81
SYSTEM EFF:0.206. CPU/PC I

RADON FLUX DATA SHIFT

Polk County Health De.pflrlmtrn
Radiological Health Section

Deployed by__NH£/JWN
Retrieved by. " "

Annlyrr.l

pCi/m2 sec

SAMPLE LOCATION

Dr. David Boris

Fla. Institute of

Phosphate Research

.

rOMMFNTI-

CANISTER
NUMBFR

ft

1

56

48

66

18

13

F139

33

121

19

54

63

161

73

75

52

60

F110

51

A3

77

DA1[ 1 I M F
START STOP f(FAf)

5 Oct. 7 Oct. 7 Oct.

12:30 9:00 12:31

12:30 9:30 12:53

12:30 9:00 /' 13:37

12:.35 9:00 11:08

12:35 9:03 13:08

12:35 9:03 13:48

12:37 9:03 13:26

12:37 9:03 13:14

12:37 9:05 11:20

12:38 9:05 12:42

12:41 9:05 14:49

12:41 9:05 14:19

12:^3 9:00. 1/»:39

12:43 9:00 14:09

12:45 9:00 13:58

12:45 9;00 14:29

12:45 9:03 15:29

12:47 9:03 15:19

12:45 9:03 15:09

2:50 9:05 15:39

12:50 9:05 15:49

HFT CPM

1077.0

434.4

1372.4

573.3

1394.2

1333.6

1'020.8

1241 .7

1419-7

1264.6

1216.1

1152.2

2091.4

563.1

1562.2

1629.7

1685.0

1205.7

1745.0

2031.2

1072.5

222
Rn FLUX

4.56

1.84

5.86

2.40

5.93

5.70

4.35

5.29 .

5.95

5.36

5.24

4.95

9.03

2.42

6.72

7.63

7.31

5.23

7.56

8.83

4.67 .

REMARKS

X - 5.53 pCl/n/sec SD (N-1) - 1.89
Range 1.84 to 9.03 pCi/m2 sec.
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